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We labeled two reactions for each experimental strain and a single reaction for the reference PG311 strain using the Invitrogen Bioprime Array CGH Genome Labeling Module using the kit protocol for all except for the last step (stop buffer).
Experimental strains were labeled with Cy5--dUTP and PG311 was labeled with Cy3--dUTP. After incubation at 37°, all of the reactions intended for a single microarray (two reactions of the experimental strain and one reaction of the reference strain) were combined into a single tube and purified using the Fermentas Life Sciences GeneJet PCR Purification kit (#K0702) following the kit protocol but eluting with 79 μl of dH2O.
The hybridization reactions were prepared using an Agilent Oligo aCGH/ChIP--on--Chip Hybridization kit (5188--5220) following kit instructions. Arrays were incubated for 48 hours at 62°. Following hybridization, the arrays were washed for 5 minutes in Oligo aCGH/ChIP--on--Chip Wash Buffer 1 (Agilent 5188--5221) and 1 minute in Oligo aCGH/ChIP--on--Chip Wash Buffer 2 (Agilent 5188--5222) that was pre--warmed to 37°. The arrays were then scanned at wavelengths of 635 and 532 nm using the GenePix scanner and the GenePix Pro software using settings recommended by the manufacturer.
Microarrays could be re--used approximately 4--6 times by removing the hybridized labeled DNA sequences from the oligonucleotides. Microarrays and gasket slides were stripped separately in 1x stripping buffer (10 mM potassium phosphate, pH6.6). The slides were slowly heated to the boiling point in the stripping buffer for 30--45 minutes. After stripping, they were transferred to deionized water, and then slowly removed and stored in a nitrogen cabinet. The gasket slides were centrifuged at 500 rpm to remove excess liquid. Labels on microarrays were removed prior to stripping.
The data generated by GenePix Pro were exported to text files and analyzed with Microsoft Excel. Probes that were flagged by the software were deleted from the analysis. The ratio of the medians (635 nm/532 nm) for each probe was used for analysis, and replicate probe medians were averaged. The data was centered around one by dividing each probe median by the average of all of the probe medians in order to normalize for differences in the hybridization levels for the reference and experimental strain samples. The data were plotted separately for each haploid parental strain and, in plots showing whole chromosomes, the medians were "smoothed" by averaging over nine consecutive probes.
Generation and analysis of high--throughput sequencing data
Prior to analysis of the experimental strains, a reference genome was compiled from the sequences of the two parental haploid strains of PG311,; this process required several steps. First, from S288c--YJM789 contig alignments (WEI et al. 2007 ), using in--house PERL scripts, we extracted the S288c and YJM789 sequences separately. The PSL2/W303a "reads"
were then assembled using these S288c contigs and the PSL5/YJM789 "reads" were assembled using the YJM789 contigs;
this analysis was performed using CLC Genomics software with the "random" flag option. From these assemblies, we used CLC Genomic software to generate the first--stage reference genomic sequence for PSL2/W303a and PSL5/YJM789. Second, we re--assembled the PSL2 and PSL5 "reads" using the first--stage reference sequences; CLC Genomics software was used for this process with the "unique" flag option. The resulting assemblies were used to generate a second--stage reference sequence for PSL2/W303a and PSL5/YJM789. In the construction of the second--stage reference sequences for PSL2/W303a and PSL5/YJM789, we altered the base from the first--stage reference sequence if >75% of the "reads" in the new alignments had a base that was different from the first--stage reference sequence.
We then aligned the second--stage PSL2/W303a and PSL5/YJM789 contigs with the previously aligned S288c--YJM789 contig using the MAFFT program with the Sequence--to--skeleton alignment with the '--add' option (KATOH et al. 2009 ). The resulting alignments allowed us to translate between positions in the assemblies of the two paternal haploids using in-house PERL scripts. In addition, we used in--house PERL scripts to locate the positions of all of the approximately 55,000
SNPs that distinguished the two haploid strains.
Each of the irradiated diploid strains was independently assembled to the consensus sequences of both of PSL2 and PSL5 using CLC Genomics software and, in addition, the Burrows--Wheeler Alignment Tool (BWA, (LI and DURBIN 2009) ).
SAMtools was then used to extract "pileup" files out of the assembled files ), creating files that show the number of bases supported at each position. For each experimental strain, from the "pileup" files, we determined the frequency of each SNP allele at each heterozygous SNP position. Positions where the frequency of one of the two original alleles averaged >90% of the reads (average of frequencies from PSL2/W303a and PSL5/YJM789 assemblies) were candidates for LOH events. To be regarded as confirmed LOH events, the candidate events had to pass the same criterion for the assemblies obtained with both the CLC Genomics and BWA software. In order to translate the sequence coordinates of each putative LOH event from our analysis of contigs to SGD coordinates, we aligned SGD genomic sequences from the 16 chromosomes with the S288c--YJM789--PSL2--PSL5 alignment by using the MAFFT program. In--house PERL scripts were used to identify the exact SGD coordinates for each putative LOH event and to exclude putative LOH events that were located in repetitive regions of the genome; the coordinates of repetitive regions are given in SGD.
Mutation analysis
In the irradiated experimental diploids, we looked for induced mutations in non--repetitive regions of the genome that were originally identical in the two parental haploids. The mutations were identified using the SNP--calling software of CLC Genomics based on both second--stage parental haploid assemblies. De novo mutations were identified if they were supported by > 40% of the reads in one experimental strain, and less than 15% of the reads in the other experimental strains. We validated each of the identified mutations by a manual comparison to the BWA assembly using Integrative Genomic Viewer (ROBINSON et al. 2011 ). Finally, we confirmed the existence of the mutations by DNA sequence analysis of PCR fragments containing the relevant region.
Supporting Information: Discussion
Below, we expand our discussion of two topics introduced in the main text: 1) evidence that some of the unselected gene conversion events that are not associated with centromere--distal LOH are associated with crossovers, and 2) the mechanisms involved in forming complex gene conversion events.
Gene conversion events that are unassociated with centromere--distal LOH
In order for a mitotic crossover to produce LOH, the two daughter cells must receive one recombinant chromosome and one non--recombinant chromosome (Fig. 2) . If one daughter cell receives both recombinant chromosomes and the other receives both non--recombinant chromosomes, LOH will not be observed (CHUA and JINKS--ROBERTSON 1991) . Thus, about half of the gene conversions that are associated with crossovers will not be detectable by our analysis. To look for crossover--associated gene conversion events that did not result in LOH, we looked for changes in linkage of markers flanking the conversion by analyzing the meiotic products that resulted from sporulating diploids derived from sectored colonies.
We examined the meiotic products of eleven sectored colonies (three from γ ray--treated cells and eight from UV-treated cells) that had unselected 4:0 gene conversion events unassociated with LOH. The meiotic segregation patterns of the heterozygous SNPs flanking the 4:0 conversion tract were analyzed using the PCR--based method described previously (Lee et al., 2009 ). Since the physical distances separating the flanking markers were relatively small (< 20 kb for most intervals), we expected that most of the detected crossovers would reflect mitotic rather than meiotic events in the tested interval.
If no mitotic crossover was associated with the 4:0 tract, we expected that, in the tetrads derived from both sectors, most tetrads would have two spores with the YJM789 form of SNPs flanking the conversion tract and two spores with the W303a form of SNPs flanking the conversion tracts. If a mitotic crossover occurred in G2, we expect that one sector would produce tetrads in which all four spores have the recombinant configuration of the flanking markers, and the other sector would have tetrads in which the spores have flanking markers in the original parental configurations. Finally, if both a gene conversion event and a crossover occur in G1, we would expect to find the recombinant configuration of markers in tetrads derived from both sectors. Of the eleven sectored colonies examined, eight had the pattern expected for gene conversion unassociated with the crossover (Table S12 ). One had the pattern expected for a crossover in G2 with the segregation of two recombinant chromosomes in one cell and two non--recombinant chromosomes in the other. Interestingly, two sectored colonies had the pattern consistent with a conversion event and a crossover occurring in G1. This pattern, however, could also be a consequence of the repair of two broken chromosomes in G2, both associated with a crossover.
Complex gene conversion tracts
As discussed in the text, many of the conversion tracts associated with crossovers were complex, involving multiple transitions between 3:1, 4:0, and 2:2 regions within the tract or tracts in which 3:1 and 1:3 segments occurred within one tract. Below, we will first discuss gene conversion events that are not associated with LOH of centromere--distal markers, followed by a discussion of LOH--associated conversions. Diagrams of all recombination events in our study are shown in Tables S1 and S2, and figures showing the patterns of DSB repair required to produce the recombination events are shown in Figs. S1--S40.
Complex gene conversion tracts unassociated with LOH of centromere--distal markers
It is important to note that gene conversion events unassociated with crossovers could occur by three pathways (Fig.   1 ): 1) SDSA in which there is a single region of heteroduplex, 2) resolution of a double Holliday junction (dHJ) which results in two regions of heteroduplex located in trans, and 3) dissolution of the dHJ by topoisomerase leading to two regions of heteroduplex located in cis on the chromosome. In an analysis of plasmid--chromosome recombination in yeast, MITCHEL et al. (MITCHEL et al. 2010) concluded that most mitotic gene conversion events were a consequence of SDSA.
As discussed below, most (about 80%) of the conversion events unassociated with LOH of distal markers are explicable as a consequence of repair of one or two DSBs by the SDSA pathway. These conversion events were divided into Classes A--G. The defining attributes of each class, the mechanism(s) required to produce each class, and the figure number Fig. 1, Fig. S5 ), 6) Class F (3:1, 1:3 or hybrid conversion tracts are disrupted by segment of 2:2 segregation, repair of DSBs in which there is "patchy" repair (defined below), Fig. S6 --S9, and 7) Class G (two closely--linked conversions with different donors (3:1 and 1:3 or 4:0 and 0:4); models to explain Class G ( Fig. S10 --S12) will be described below.
In summary, Classes A--E, which account for more than 80% of the conversion events, can be simply explained by the repair of one or two DSBs by the mechanisms shown in Fig. 1 . Concerning Classes F and G, several additional points need to be discussed. First, although yeast cells can efficiently repair a double--stranded DNA gap (MITCHEL et al. 2010; ORR--WEAVER and SZOSTAK 1983) , it is likely that most mitotic gene conversion events reflect heteroduplex formation followed by the repair of the resulting mismatches (WENG 1998) . Mismatch repair can result in a detectable conversion event or a restoration event. For example, in Fig. 1A , repair of the heteroduplex resulting in a duplex with two "red" strands would represent conversion--type repair, since this pattern produces 3:1 segregation; repair of the mismatch to produce a duplex with two "blue" strands represents restoration--type repair, since this pattern generates two cells that retain heterozygosity at the position of the original heteroduplex. Although multiple mismatches within one heteroduplex are generally converted in a concerted manner yielding a continuous conversion tract, tracts with mixtures of conversion--type and restoration--type repair have been detected in both meiosis (MANCERA et al. 2008; SYMINGTON and PETES 1988) and
mitosis (MITCHEL et al. 2010; NICKOLOFF et al. 1999) . Second, we point out that some of the events have more than one plausible interpretation. For example, the F4 recombination event (Table S1 ) can be explained by patchy repair of two DSBs in G2 (Fig. S8A) or patchy repair of a single DSB in G1 (Fig. S8B ).
In the Class G events, two conversions in opposite directions are observed (3:1 and 1:3 or 4:0 and 0:4). Although such events could be explained as a consequence of two independent DSBs, their frequency and the close linkage of the two types of conversion tracts indicate that they likely reflect the repair of a single DNA lesion. There are two different modifications of the models shown in Fig. 1 that can explain the conversion events with two different donors. In one model ( Fig. S10A ), there are two different rounds of mismatch repair associated with an SDSA event. In the first round, conversion occurs in which information from the invading strand is transferred to the invaded strand. Following the reversal of the strand invasion, a second round of mismatch repair occurs to produce the 3:1/1:3 conversion pattern. In an alternative pathway, a dHJ intermediate is formed, followed by branch migration of one of the junctions (Fig. S10B ). During recombination in E. coli, a Holliday junction can be translocated by branch migration, resulting in symmetric heteroduplexes (WEST 1997) . Although genetic evidence argues against the formation of symmetric heteroduplexes during meiotic recombination in S. cerevisiae (PETES et al. 1991) , symmetric heteroduplexes have been invoked previously to explain certain classes of mitotic gene conversions (ESPOSITO 1978; NICKOLOFF et al. 1999; ROITGRUND et al. 1993 ).
As described above, because of the patterns of chromosome segregation following mitotic crossovers, only half of the events lead to LOH of centromere--distal markers. Thus, some of the gene conversion events that are unassociated with LOH for centromere--distal markers could reflect the crossover--associated conversions. Thus, there are likely to be additional pathways of repair other than those shown in the supplementary figures. It is important to stress, however, that about 80% of the conversion events are simply explained as a consequence of the SDSA pathway shown in Fig. 1 , and that most of the events (about three--quarters) are most simply explained as a consequence of the repair of two sister chromatids that are broken at approximately the same position.
Complex conversion tracts associated with crossovers
We divided the gene conversion tracts associated with crossovers into the following classes: 1) Class H (no detectable conversion tract or 3:1 conversion associated with repair of single DSB (Fig. S13--S15) , 2) Class I (repair of two DSBs by canonical repair pathways (no patch repair or branch migration, Fig. S16--S21) , 3) Class J (repair of one or two DSBs involving either patchy repair or branch migration, Fig. S22--S35) , and Class K (recombination events that involve more than one independent DSB on one chromosome arm, Fig. S36--S38 ). Of the crossover--associated conversions, about half were relatively simple (Classes H and I), and half required patchy repair and/or branch migration.
As discussed above, conversion tracts associated with crossovers are significantly more complex than those unassociated with crossovers. MANCERA et al. (MANCERA et al. 2008) reported that 11% of meiotic crossovers had complex conversion tracts, whereas the frequency of complex tracts among conversions unassociated with crossovers was 3%. One explanation of this difference could be that crossovers that proceed through the pathway shown in Fig. 1 are associated with two regions of heteroduplex, while conversions resulting from SDSA have only a single region of heteroduplex. Second, since gene conversion tracts associated with crossovers are usually longer than those unassociated with crossovers (AGUILERA and KLEIN 1989; MANCERA et al. 2008) , there may be a greater chance to observe patchy repair in tracts associated with crossovers. 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 3:1" HET" HET" Figure"S1."Descrip6on"of"Class"A1"(A2)"events."In" Fig." S1CS40,"we"show"the"mechanisms"needed"to"explain" the"classes"of"conversions/crossovers"shown"in"Tables"S1"and"S2."Each"sectored"colony"is"shown"as"a"pair" of"line"segments"of"various"colors:"green"(heterozygous"SNPs),"red"(SNPs"homozygous"for"W303a"SNPs),"" and"black"(SNPs"homozygous"for"YJM789"SNPs);"segments"are"not"drawn"to"scale."DNA"molecules"are"" drawn"as"doubleCstranded"structures"with"red"lines"represen6ng"W303a"sequences"and"black"lines"" represen6ng"YJM789"sequences."Do[ed"lines"indicate"repairCassociated"DNA"synthesis."Heteroduplexes"" are"enclosed"in"blue"boxes."Prior"to"mismatch"repair,"heteroduplexes"have"red"and"blue"strands."A\er"repair," both"strands"have"the"same"color."Chroma6ds"are"numbered"1"to"4,"and"blue"arrows"show"chromosome" segrega6on."In"Class"A"events,"there"is"a"single"3:1"or"1:3"conversion"tract"unassociated"with"a"crossover." Such"events"can"be"explained"as"a"consequence"of"the"repair"of"a"single"DSB"in"G2"by"the"SDSA"pathway." A." 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 4:0" HET" HET" B." 1" " 2" " 3" " 4" 4:0" HET" HET" DNA"replica7on" Figure" S2."Genera7on"of"Class"B1"(B2)"by"two"different"mechanisms."Class"B"events"have"a" single"4:0"or"0:4"conversion"tract"unassociated"with"a"crossover." A.""Genera7on"of"Class"B"events"by"repair"of"two"DSBs"in"G2"resul7ng"from"a"single"G1"DSB." Each"DSB"is"repaired"by"an"SDSA"event"in"which"the"conversion"tracts"are"of"equal"length." B.""Genera7on"of"Class"B"events"by"repair"of"a"G1"DSB"in"G1."Repair"occurs"by"SDSA," followed"by"mismatch"repair"in"G1."The"resul7ng"molecule"is"replicated"to"give"two"black" chroma7ds"with"iden7cal"conversion"tracts." " 3 2 " 4 1 " 3 1 " 3 1 " 3 1 " 3 2 " 4 2 " 4 2 " 4 2 " 4 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 4:0" HET" HET" 3:1" Figure" S3."Descrip7on"of"Class"C3"(C1,C2,C4)"events."In"Class"C"events,"there"is"a"3:1/4:0"or"a"1:3/0:4"hybrid" conversion"tract"unassociated"with"a"crossover."Such"events"can"be"explained"as"a"consequence"of"the" repair"of"two"DSBs"by"the"SDSA"pathway."The"conversion"tracts"associated"with"the"repair"events"have" different"lengths." 2 " 4 4 " 2 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 3:1" HET" HET" 3:1" Figure" S4."Descrip6on"of"Class"D1"event."In"this"class,"there"is"a"3:1"conversion"tract"that"is"split"between" the"two"sectors"and"that"is"unassociated"with"a"crossover."Such"events"can"be"explained"as"a"consequence" of"the"repair"of"two"DSBs"by"the"SDSA"pathway."The"conversion"tracts"are"produced"by"strand"invasions" that"occur"on"different"sides"of"the"DSBs." " 3 2 " 3 2 " 3 2 " 3 2 " 3 1 " 4 1 " 4 1 " 4 1 " 4 1 " 4 HET" 3:1" HET" 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 4:0" 3:1" Figure" S5."Descrip8on"of"Class"E1"(E2)"events."In"Class"E"events,"there"is"a"3:1/4:0/3:1"or"a"1:3/0:4/1:3" hybrid"conversion"tract"unassociated"with"a"crossover."Such"events"can"be"explained"as"a"consequence"of" the"repair"of"two"DSB,"one"by"the"SDSA"pathway"and"one"involving"a"double"Holliday"junc8on."The" conversion"tracts"associated"with"the"repair"events"have"different"lengths." " 3 2 " 4 1 " 3 1 " 3 1 " 3 1 " 3 2 " 4 2 " 4 2 " 4 2 " 4 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 3:1" HET" HET" HET" 3:1" Figure" S6."Descrip7on"of"Class"F1"(F2)"events."In"these"events,"there"are"two"discon7nuous"3:1"or"1:3" conversion"tracts"unassociated"with"a"crossover."Such"events"can"be"explained"as"a"consequence"of"repair" of"one"G2"DSB"by"the"SDSA"pathway."The"mismatches"in"the"resul7ng"heteroduplex"are"repaired"in"a" "patchy""manner"as"shown." " 3 2 " 4 1 " 3 1 " 3 1 " 3 1 " 3 2 " 4 2 " 4 2 " 4 2 " 4 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 3:1" HET" HET" HET" 4:0" Figure" S7."Descrip8on"of"Class"F3"event."In"this"class,"there"is"a"4:0"conversion"event"separated"by"a" heterozygous"segment"from"a"3:1"conversion"tract;"these"conversion"events"are"unassociated"with"a" crossover."Such"events"can"be"explained"as"a"consequence"of"the"repair"of"two"DSBs"by"the"SDSA" pathway."The"conversion"tracts"associated"with"the"repair"events"have"different"lengths,"and"the" mismatches"in"one"of"the"conversion"tracts"are"repaired"in"a""patchy""manner." A."
1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 4:0" HET" HET" 4:0" 3:1" HET" B." 1" " 2" " 3" " 4" DNA"replica7on" 4:0"
HET" HET" 4:0" 3:1" HET" Patchy"MMR" Figure" S8."Genera7on"of"Class"F4"by"two"different"mechanisms."In"Class"F4,"there"is"a" 3:1/4:0"conversion"tract"separated"from"a"second"4:0"tract"by"a"heterozygous"segment."In" Fig."S10A," we"show"this"paSern"generated"by"the"repair"of"two"DSBs"using"the"SDSA" pathway."The"heteroduplex"tracts"are"of"different"lengths"and"are"repaired"in"a""patchy"" manner."In" Fig."S10B," we"show"Class"F4"as"generated"by"repair"of"a"single"G1"DSB." Mismatches"in"the"resul7ng"heteroduplex"are"repaired"in"a""patchy""manner"in"G1"with" one"segment"containing"unrepaired"mismatches."Replica7on"of"this"molecule"would" produce"the"F4"paSern." 1" " 2" " 3" " 4" 1" " 2" " 3" " 4"
HET" HET"
HET" 4:0" Figure" S9."Descrip8on"of"the"Class"F5"event."In"this"event,"there"is"a"complex"conversion"tract"unassociated" with"a"crossover."This"event"can"be"explained"as"a"consequence"of"the"repair"of"two"DSBs"by"the"SDSA" pathway;"gap"repair"occurs"with"one"of"the"broken"chromosomes."The"two"resul8ng"heteroduplexes" undergo""patchy""repair"of"mismatches." 2" " 3"
2" " 3" 2" " 3"
1" " 4"
1" " 4" 1" " 2" " 3" " 4" 0:4" HET" HET" 4:0" 1" " 2" " 3" " 4"
Figure"S11."Descrip7on"of"the"Class"G2"event."In"this"event,"there"are"two"adjacent"4:0"and"0:4"conversion" tracts"unassociated"with"a"crossover."This"event"can"be"explained"as"a"consequence"of"the"repair"of"two" DSBs"by"the"SDSA"pathway;"two"cycles"of"mismatch"repair"occur"for"both"SDSA"events,"similar"to"those" shown"in" Fig."S10A. "" 2" " 3"
1" " 4" 2" " 3"
1" " 2" " 3" 4" " " 1" " 2" " 3" 4" 0:4" HET" HET" 4:0" HET" Figure"S12."Descrip7on"of"the"Class"G3"event."In"this"event,"there"are"4:0"and"0:4"conversion"tracts" separated"by"heterozygous"segments"unassociated"with"a"crossover."This"event"can"be"explained"as"a" consequence"of"the"repair"of"two"DSBs"by"the"SDSA"pathway;"two"cycles"of"mismatch"repair"occur"for"both" SDSA"events,"similar"to"those"shown"in" Fig."S11. "Mismatch"repair"in"the"first"cycle"is""patchy."" " 3 2 " 3 2 " 3 2 " 3 2 " 3 1 " 4 1 " 4 1 " 4 1 " 4 1 " 4 HET" RCO" 1" " 2" " 3" " 4" 1" " 2" " 3" " 4"
Figure"S13."Descrip8on"of"the"Class"H1"event."In"this"event,"there"is"a"reciprocal"crossover"without"a" detectable"associated"conversion."This"event"can"be"explained"as"a"consequence"of"the"repair"of"a"single" DSB"by"the"DSBR"pathway."Mismatches"in"the"heteroduplex"regions"are"eliminated"by"restora8onLtype" repair"rather"than"conversionLtype"repair."" " 3 2 " 3 2 " 3 2 " 3 2 " 3 1 " 4 1 " 4 1 " 4 1 " 4 1 " 4 HET" RCO" 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 3:1" Figure"S14."Descrip9on"of"the"Class"H2"event."In"this"event,"there"is"a"reciprocal"crossover"with"an" associated"3:1"conversion."This"event"can"be"explained"as"a"consequence"of"the"repair"of"a"single"DSB"by" the"DSBR"pathway."In"one"heteroduplex,"mismatches"are"corrected"by"conversionLtype"repair"and,"in"the" other,"by"restora9onLtype"repair."" " 4 2 " 3 2 " 3 2 " 3 2 " 3 2 " 3 1 " 4 1 " 4 1 " 4 1 " 4 HOM" 3:1" RCO" 1" " 2" " 3" " 4" HET" 1" " 2" " 3" " 4"
Figure"S15."Descrip;on"of"the"Class"H3"event."In"this"event,"there"is"a"3:1"conversion"tract"in"the"middle"of" the"homozygous"region."This"event"can"be"explained"as"a"consequence"of"the"repair"of"a"single"DSB"by"the" DSBR"pathway."The"mismatches"in"one"of"the"heteroduplexes"are"repaired"by""restora;onOtype"repair,"and" mismatches"in"the"other"are"repaired"by"conversionOtype"repair."" " 3 2 " 3 2 " 3 2 " 3 2 " 3 1 " 4 1 " 4 4" " 1" " 1 " 4 1 " 4 HET" RCO" 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 0:4" Figure"S16."Descrip;on"of"the"Class"I1"event."In"this"event,"the"crossover"is"associated"with"a"0:4" conversion"event."This"event"can"be"explained"as"a"consequence"of"the"repair"of"two"DSBs,"one"by"SDSA" and"the"other"by"the"DSBR"pathway."" " 3 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 4:0" 3:1" Figure"S17."Descrip;on"of"the"Class"I2"(I3)"events."In"these"events,"the"crossovers"are"associated"with" 3:1/4:0"or"1:3/0:4"hybrid"conversion"tracts."These"events"can"be"explained"as"a"consequence"of"the"repair" of"two"DSBs,"one"by"the"SDSA"pathway"and"one"by"the"DSBR"pathway."" " 3 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 0:4" 1:3"
Figure"S18."Descrip;on"of"the"Class"I4"event."This"event"is"similar"to"that"shown"in" Fig."S17" except"the"0:4" por;on"of"the"hybrid"tract"is"adjacent"to"the"crossover."This"event"can"be"also"explained"as"a"consequence" of"the"repair"of"two"DSBs,"one"by"the"SDSA"pathway"and"one"by"the"DSBR"pathway."" 1 " 4 4 " 1 1 " 4 1 " 4 HET" RCO" 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 0:4" 1:3" 1:3"
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HET" 0:4" 1:3" Figure"S31."Descrip;on"of"the"Class"J10"event."In"this"event,"the"crossover"is"associated"with"a"complex" conversion"tract."This"event"can"be"explained"as"a"consequence"of"the"repair"of"two"DSBs,"one"by"the"DSBR" pathway"and"one"by"the"SDSA"pathway."In"addi;on,"we"postulate"branch"migra;on"of"the"dHJ" intermediate,"and"that"three"of"the"heteroduplexes"have""patchy""repair"of"mismatches."" 1 " 4 1 " 4 1 " 4 1" " 2" " 3" " 4" 1" " 2" " 3" " 4" 4:0"
HET" RCO" 3:1" 3:1" 3:1" Figure" S34."Descrip:on"of"the"Class"J13"event."In"this"event,"the"crossover"is"associated"with"a"complex" conversion"tract."This"event"can"be"explained"as"a"consequence"of"the"repair"of"two"DSBs"by"the"DSBR" pathway."In"addi:on,"one"of"the"heteroduplexes"has""patchy""repair"of"mismatches.""
